; ae3e! T'TQVv6eT; A 1 31 0 CT 2003 A METHOD AND SYSTEM FOR MAKI NG AN OPEN.
"SYSTEM VOLUMVE ACCESSI BLE TO AN WS SYSTEM FI ELD CF THE | NVENTI ON The
present inve mm to an enterprise storage system and, nore
particul arly, “\\W‘m‘mm prise storage systemin V\ﬁ h a comput er t hat
processes data ted in a first format is enab % ata
formatted in a second format from a stprage subsysten1that i s capabl e of
storing data in either the first format or the second format. BACKGROUND OF
THE | NVENTI ON Many organi zations store information in an enterprise storage
system that | ACUBEURSDSENB SYSTEM GRS MAKINGIAN iCENa s YTENM

architecture and ot her conponents that utilize a nultiple virtual storage
(MVS) system architecture® EFS§F6&F|?QtﬁHnMH§v§H§T§ﬁch a system must be
able to nove informati on between conponents of the two different
architectures. U S. Patent No. 5,640,541 to Bartramat al., entitled
"Adapter For Interfacing A SCSI Bus Wth An I BM Systenf 360/ 370 1/0O

I nterface annel And 1n ornailgp System I ncl udi ng Sane", describes an
adapter for rent architectures. The adapter is coupled
to, and allows bi-directional conmunication between, a Small Conputer

St andar d Interfa e (SCShz bus and .a Syssgn136%/370 I/O | nt erface Channe

31 0 C T 2003 2 e pres nt Invention relates O an enterprlse

storage system and, more particularly, to an enterprise

storage system in which a computer that processes data
formatted in a first format is enabled to read data

) formatted in a second format from a storage subsystem
that is capable of storing data in either the first

format or the second format.

BACKGROUND OF THE INVENTION

Many organizations store information in an
enterprise storage system that includes some components
that utilize an open system architecture and other
components that utilize a multiple virtual storage (MVS)
system architecture. An organization having such a
syétem must be able to move information between

components of the two different architectures.

U.S. Patent No. 5,640,541 to Bartram at al.,
entitled “Adapter For Interfacing A SCSI Bus With An IBM
System/360/370 I/0 Interface Channel And Information
System Including Same”, describes an adapter for
interfacing two different architectures. The adapter is
coupled to, and allows bi-directional communication
between, a Small Computer Standard Interface (SCSI) bus
and a System/360/370 I/0 Interface Channel.

IVAVAN

*G00002*



However, an enterprise storage systemcan include a data storage subsystem
capable of interfacing with both an open system processor and an WS
processor. Such a data storage subsystempernmts the open system processor
to wite and read data in an open system format, andsitﬁéﬁ t he WS
processor to wite and read data in an MVS format. S i ncl udes a
data storage subsystem capable of int@facing wwth both an open system
processor and an MVS processor would benefit from an arrangenent where the
MWS processor is enabled to read data that is stored in the data storage
subsystemin the open systemformat. An organization could thereby apply
MWS procedures tQ backup and restore the open system data, and thus

consol | dat e the BABRUBT bf = OpEht SYRTET dLi e W1 (HEt Thia el eulag Backup
processes fostdINS ot @e vohlsest erdacapablnglof, dirtdrFaatingbjveth bbthhe present
invention to provide a s%stem i n_whi chd an % processor can rgfad open

syst em dat &> Fr3RTRA AT B8 R g HevidE 9t EFQRES °5bj e€BC8f 2t he present
i nvention tdaps oyteleagelciulss gytsdrepa ity ahd Rpedpeystat pirodakaors backed
up through the MVS processor in accordance with an S backup procedure.
SUMMARY OF TPET NVENTION T4 4961 dhct RAD (S (e @RIy @Rel o, a net hod
i's provi dedpé&onienabhé ngva wosmidair thatwiiiee esse s edat data, in34n0CT 2003 3
formatted kgyg %irsttfornat to read a data unit that is formatted in a
second for fOM'A" st orage subsystemthat is capable of storing data in
ei-ther the first format or the second format. The nethod conprises the
steps of dispatchin fromthe. c ter_to the storage subsystem a command
for the storage guﬁgig?ﬁng%%Fr%ﬂéigééf(ﬁﬂé%ﬁ%ﬂﬁﬁq{%§F £ S§§¥§munit;

sendi ng, froapabke s¢ Hrageestdisirst em tio Hdteh conmpiteer syateal ue of the data

| engt h t hat PQ@blsggrth? cowser to, det erm ne whet her. t&e data unit is in
the first fRTREE T i AT HE deCoNT FoTmt. Aot 585 ol TPBCE Mt of the
data unit, anrdhgefiemsstwliererathomMiheecowbf drsmanhabhavi ng trhadi ndi cat ed
data length; _dis hing,, fromithe.co ter .to_the storage subsystem a
conmand ford?ﬁae {é)?%trgalgsé & %%/@lenmetihoe ;gé)ar%wa/arstfotrﬁéqedgtu%s’é’ﬁi%fmt 3"t %gecorrput er;
and sendi ngopee gateemnnferdatom tAre etgaTags tSivis ystdi tbetrkeycapplter .

MVS procedures to backup and restore the open system
data, and thus consolidate the backup of open system
data volumes into existing backup processes for MVS data

volumes.

Accordingly, it is an object of the present
invention to provide a system in which an MVS processor

can read open system data from a data storage device.

It is another object of the present invention to
provide such a system in which the open system data is
backed up through the MVS processor in accordance with

an MVS backup procedure.

SUMMARY OF THE INVENTION

In accordance with the present invention, a method

is provided for enabling a computer that processes data



I n accordance with one enbodi nent of the present invention, a systemis
provided irn which a conputer that processes data fornmatted in a first
format .is enabled to read data formatted in a second format from a storage
subsystemthat is capable of storing data in either shﬁgcn]sé G rmat or the
second format. The conputer dispatches a conmand forVvt tlo Q subsystem
to report a data length of the data urgt; determ nes whether the data unit
isinthe first format or the second format and prepares for receipt of the
data unit, in the first format or the second format, based on the data

| engt h; - and dispatehes, a Nk ot hS SIYRYE BHURSYLAM R araard t he

data unit tgq%n%e conputer. The storage subsystem sends a val ue gT the data
length to fhemetiedt én andesomds fidmmadatframia stondge computsden 310CT
2003 4 BRI EFDESCRURTLON COF (THE JRAW NG Fig: o i@ ek diagram of an
enterprise storage network particularly suited for enploynent of the
present i nfemmiagnorartdheFisgcond sfoxrmatowe Hdre merthe ety fssys ddidsi ng a dat a

unit that i r i : I i ccor dance
with the pf‘gs?%}%t %ﬁn%%ﬁao&r@l& Alfcfgﬁng%’setc% P |o|\|earolr%'[r)l—%fl%pslr Ltk g. 1is

a bl ock di agamsdéleran semoBmarics & o5t dreges tretagsy B ys@tee dicar |y suited for
enpl oyment r%&aotrt%e apra%sc%ngénrawmaprthé\%a\w K#rﬁe,-s S rfHEM 4 pyphi ch a
a ata formatted 1 n a

conmputer th processes Irst format" is enabled to read
dat a for matthed sit ra ose cows isdramtt o ridia £auitfe subaisiet Hdr® i s capabl e

of storingdata ﬂe@lgﬁﬁ herad Rg et i MR Al dhe S eeand fqfdmat . For the

purpose of illustr on herein, the first format is CKD and the second
format is SOSthethdheystadm iundltudes Jah Wefisysh dapradcessdgm e an WS

processor %%co%@aéo%n%t@rﬁﬁeg}%x;éagfang&%&wm sihsy st 20. Open

-system processor 10 is coup ubsystem 30 via a bus 12,
and MVS prddedder fiF§ts fgupite @t -hfatse cuBsh yistaa 30 haval g Bde 22, Backup

subsyst em 2Q,4;$ QuPled £ 9 MR P QEERSRATCHET Y & rPUshel Lompdtedl O C T 2003
s Open system processor 10 can be any conputer workstation or personal

conput er, itecIWHE ig- BRINGUATHATBY % PN Heed: P DS B2 94 ndows T™
system thafeQEaEy & &% Mddl alhierq LUMRANEN S, agfordnthitd- t henLSnal |
Comput er Standard Interface (SCSI) standard. As an exanple, a SolarisTM

wor kst at i orfeRidld d8t% Fa e St M b & ethCTaqfc. SBIS WBH At d-R<cal i forni a

can serve idorfiitsercapacity.

In accordance with one embodiment of the present
invention, a system is provided in which a computer
that processes data formatted in a first format is
enabled to read data formatted in a second format from
a storage subsystem that is capable of storing data in
either the first format or the second format. The
computer dispatches a command for the storage subsystem
to report a data length of the data unit; determines
whether the data unit is in the first format or the
second format and prepares for receipt of the data
unit, in the first format or the second format, based
on the data length; and dispatches a command for the
storage subsystem to forward the data unit to the
computer. The storage subsystem sends a value of the
data length to the computer and sends the data unit to

the computer.



Data stored in accordance with the SCSI standard is organized into

fi xed-si ze bl ocks, and a predeterm ned nunber of bl ocks are organi zed into
a logical unit (LUN). In an open system one read or wite command can
transfer a conplete LUN of data between a processor and a data storage

devi ce. MVS processor 15, typically a nmainfrane CMUQ@T%B as a System
390 avail able from | BM Corporation of &rnonk, New York, communicates with
ot her conponents in accordance with the Enterprise System Connection
(ESCON) protocol. It includes an associated nenory 15a for storing data and
programinstructions. Wen transferring data fromor to a storage device,
WS processor 15 requires data to be organi zed in the Count, Key and Data
(CKD) fornmat. Data stored in accordance with the CKD format is organized

i nto recor dBRINEt DBIERT BLEONME THE ARV IN&GSpr edet er mi ned nunber of tracks
are further organized into an WS | ogical device. A CKD track has a

vari abl e usable data length, and it conmences wth a header, which includes
a hone address fregd, 1aisezdsibdk fdidghammd arcemiterpirelsd tshatragadi cat es

the usable data | ength.. 3.0 Q.1 6 t a system 30 is a
dat a storaglée @Qfge?agﬁ% u%%?%y qﬁ%%£§3§¥é§%§”%ﬁ&%§%3g?R§§?3) avai l abl e
from | BM Coppesant oimveéuterk;, d that is capable of storing data in the
SCSI format and al so capable of storing data in the CKD format. Data
storage subsystem 30 includes a SCSI host director (SHD) 35, with which it
exchanges SCS| f8igat fedsdat &lwiwthaopenfsgsnemhpdotessopusdngand an ESCON

host direct 2 it I LLqexchan t ata Wth WS
pr ocessor 1§£té§§ELB gﬂ%ﬁ;%FeﬁggggFggg égnéegﬁg%ﬁgprgggrggeggﬁgsbsten1
typical ly aCHPskKoomataps sgystedpnaseditbr thackrngenp davantiws.processor 15
executes an WS backup procedure in which it copies data from data storage
subsystem 30 and wites the data to backup subsystem 20. Wthin data
storage subsystem 30, both SCSI data and WS data is organized into WS

| ogi cal deviges i EACHE ¢ g carhagr@nvol unme Label (VOLID) and a
Vol unme Tabl rdance with an MVS storage protocol.
The VOLID resides at a logical cylinder 0, head O of data storage subsystem

30, and the VTOCF&§$i des.at GyLindels Praeddsarl ek rpMen data glor age
subsystem 30 stores a SCSI LUN from open system procéessor 10, SHD 35 naps

the SCSI LUNeSWOr$pSopabhicekafmy esWNST offi it dmbdeviees. ofntdeder for the

mapped dat apt-aseqrf Qpeheithe MEHSOF age ProtBetlen SHD 35 dypasses
cylinder O when witing SCSI data to data storage subsystem 30. More

parti cul ar | $omRRES ISHPas5PFREES§eSC3Pthl kMRS TEA MUSet fAERE SHD 35 starts
witing SCSkoklaeki@ taaMYedcybi pdes dathead Batand thea se3bn@ C T 2003

format from a storage subsystem that is capable of
storing data in either the first format or the second
format. For the purpose of illustration herein, the
first format is CKD and the second format is SCSI. The
system includes an open system processcor 10, an MVS
processor 15, a data storage subsystem 30 and a backup

subsystem 20.

Open system processor 10 is coupled to data storage
subsystem 30 via a bus 12, and MVS processor 15 is
coupled to data subsystem 30 via a bus 22. Backup
subsystem 20 is coupled to MVS processor 15 via a bus
17.



progresses to subsequent tracks on the |ogical device. SCSI data does not
i nclude a hone address field, a record O field, and a count field as
required by the CKD format. Accordingly, when SCSI data is witten to a
track within data storage subsystem 30, the quant .35; Q’Q,ﬂﬁmif data witten
to the track is greater than that which can be witte he CKD
standard. That is, the usable data |length of a track containing SCSI data
is greater than the usable data length of the track if it contained CKD
data. When WS processor 15 wishes to read a data unit, e.g., a track of
data, froma | ogdl sge\est phcchisiodtata skar Bgeasybsyspasesd0, MS processor
15 first determ nes whether the Eo i cal ,device |s a normal MS | ogi cal

a

devi ce or Wﬁ@#ﬁé@tﬁPnigra?§F§ﬁéa_ OBBPF?Bf ANSEI RN UM br ocessor 15
di stingul Shes,;helueen .amWi® hnaldal HRviGeyaRloRsSCy Lk baseg: on the
usabl e data length of the track of 'data. MVS processor” 15 di spatches a Read
Devi ce CharagtemistitesCortrandhefi chnpsnantenaandrdong dae atise or age '
subsystem 39,09 IeRLL AN dRnLEL! ¢heal s Lapblyr pf < slonags subsystens of

u er, and

whi ch dat a 'St orage Ssystem I's a ne he usabl e data | ength of
the track. an erx%&?(l@ea datla rskor ager iIsdthsyistreMa3R iSends tfa MVSupy ocessor 15
the famly identifier and a value of the usable data |ength. This

i nf or mat i oMiSHASIVESeMIS preces$oFals Pbtdet erhi Aorhet GaR $HBVE riek
contai ns CKRidataQi8¢SI data. MVS processor 15 expects a particul ar
maxi num usabl e data length for a particular famly of storage subsystem |If
the usable data length is |l ess than or equal to the maxi num expected val ue,

31 0 C T 2003 s ghen IS epr acessebriancengh udesnthat stherthagkqcont ai ns CKD
data. If the usable data | ength is greater than the nmaxi num expected val ue,

then WS prédéddged 5ntgndiages StRst PLAEKEr adRA cRNPRFAS ST} Nt a.

Accor di ngl ywuriprsed on1bhgsvakreecelahhecysahte datagieaythmi VS processor 15
det erm nes whether the data unit is in CKD format or SCSI format, and

prepares tdU&ei vé™t RE CPEEK SYPREBKDOPEr hREC 0P T SESHEF oF FREENPa%R Mg t he

i ndi cat ed usablsgcdatacbepdhe EON exampte, bMSeBh0gess0EedSoBYn@l | ocate a
buffer to accomobdate the track based on the usable data | ength.

Subsequent 1Py 33 S5PE@EEs 8 VE5edi spat ches a conmand for data storage
subsystem 30 to forward the track. of data to MVS processor 15. Data
storage subsystem 30 respondsé%y gending the track to MVS grocessor 15. EHD
25 di sti ngui shes™® HEKSGPTS APACFIOh 4 PRABKTBFE CROMUt S based on t he
usabl e dat adstngtsh sofsytshent Backavasldeser tbed atlaveorpdribeohrack contai ns
SCSI dat a, th%pkEngZSg%p engs a ggadgg t&.égeoérack to enabl e MWVS
processor 158 gr 06&sE ke CPRERIITRECRYUEY PHRT LI BONORES alfdr ess, a
record 0, anmgtocadaourt wiitél dhien EateopdaneesSwst bmM&hpeot deol (EMMUSN pr ocessor
15 receives t track, i [ r e_first or. t second format,

havi ng | e hrdtfkhas ay gﬁ%tlwrgép%?t 8858%%%%?2@%“1%%&%?e’sr?%o. Fig. 2is a
fl owchart oftcarimet ladaf endepaibbirag ancbmpateonshatWpencesses data formatted
ina first far re it that.i rpptted i second for mat
froma stoﬁﬁbéﬂgtrgﬁggeégF%aEQ%g ggp%Blg %Fbg? giﬁévﬁ%?algﬁgeither t he
first formerapestsre décordufigesataica docbedanganinked fhetipe eSewitj nventi on.
31 00T 2 i t (IS enented in a system such as that shown
in Fig. 1 g%%’%ggg}gggg(g%%Ve%oﬁggkfhe purpose of illustration herein, the
first format is CKD and the second format is SCSI. Wiile the procedures
required to exegie t ivention heceaf are,ipdic d ready | oaded
into WS processoﬁﬁﬁgﬁgﬁk dgghaStSEaSe su systgﬂ%Sggﬁrggggg i%gly, t hey may
be confi gureWasn zedstitage epedids, thathaas datate@nbnytidcks. Fiy. 1, for
subsequent J,0adig{iplo LGS (CQEPRRERLS. o MSpLOgess  yighes to read a
track of data fron1data storaée subsysten?gg. Qﬁeﬁﬁétﬁ%ﬁégéé%%s with step
110. into an MVS logical device. A CKD track has a variable

usable data length, and it commences with a header,
which includes a home address field, a record 0 field,

and a count field that indicates the usable data length.



: I'n step 110, MS processor 15 dispatches a Read Device Characteristic
Command to data storage subsystem 30. Data storage subsystem 30 responds by

sending a report that includes a usable data |ength of the track. The

met hod then advances to step 115. In step 115, based on t he usabl e data

| engt h, both WS processor 15 and data storage su sy gqrggggeternlne

whet her the track contains SCSI data o6 CKD data. If t rack contai ns CKD

data, then the nmethod branches to step 125. If the track contains SCSI data

then the nethod advances to step 120. In step 120, MS processor 15

prepares to receive the track, in either CKD format or SCSI format, having

the usabl e data | engt orted b stor e subs ten130 in ste 110 Al so,
st orage subsyst 1§g qvpap Lg)bé;}yap en hea zr o °the"t rack " The header
i ncl udes a:hﬁﬂ?Eﬁddfﬂ&ﬁmﬂﬁSkﬁﬂQ&de0P¢am@ a qaenk3ﬁ|ebdllabaecﬁrdmnce with
WS protocal . The nmet od th n ad 31 oCT % o%o Lep 125 In

ta

step 125, ﬁﬁgqﬁ? éh atggnnﬁﬁdcﬁga s?orage subsyst em
30 to forvw&atdfmntﬂhﬁﬂSCSBwﬂurmm@nam@.daba stpnage smbsysrengSGasends t he

track of data to cessor S _pr.ocessar el v he rack, in
ei t her CKDJfrbrt'r‘FEil\@&)é%g~ %: n&%%ah§¥'&%gthgu%ggs%smdgﬁ 1P§§6§ﬁ réported by
st or age sub§y$ﬂenbéﬂ)d1renﬁﬂr L(B0D)TIse , nmuh@dwhbeh advercksngesstep 130. In
step 130, t hod .en It shaqul b rst t f goi ng
descriptioﬁﬂﬁspgé #ﬁ?éf% q%¥q?ﬁ’ ggnﬁ’gggcégggbugsal é&natlves and
nDdlflcatlans'E&UDthahﬂndmnbdnpnIﬂﬂﬁ@ s@ﬁlladthnwbbehamt wkthaugedeparting
fromthe i t For | e tionis not limted to an
open systegﬁgﬂd%aﬂnﬁﬁk?sysqgﬁf“6¥l o & %K%%data formats, but can be
applied in any case where the data fornats can be d|st|nQU|shed on a basis

of usabl e data |§2$}2$ @ﬁ%ﬁéﬁéﬁﬁﬁﬁff e19£§§g§1 Og%en%%ggagg intended to

enbrace all such i ons an vari ances“that fall within
t he scope cﬁub$¥stﬂmmnnynﬂqﬂkﬁyna digkl ¥ Cape26@3tanCLAERE Waat is clai ned

s 1. A mathod, for daia 1 or R ed Jab ShAL 1S LRETRELed; SHpsYStem that s
said first ToOF Mt npriSing the st

backup procedure in which it copies data from data

storage subsystem 30 and writes the data to backup

subsystem 20.

Within data storage subsystem 30, both SCSI data
and MVS data is organized into MVS logical devices.
BEach MVS logical device has a Volume Label (VOLID) and a
Volume Table of Contents (VTOC) in accordance with an
MVS storage protocol. The VOLID resides at a logical
cylinder 0, head 0 of data storage subsystem 30, and the
VTOC resides at cylinder 0O, heads 1 -14. '

When data storage subsystem 30 stores a SCSI LUN
from open system processor 10, SHD 35 maps the SCSI LUN
on top of one or more MVS logical devices. In order for
the mapped data to conform to the MVS storage protocol,
SHD 35 bypasses cylinder 0 when writing SCSI data to
data storage subsystem 30. More particularly, when SHD
35 maps a SCSI block to an MVS track, SHD 35 starts
writing SCSI block 0 to MVS cylinder 1, head 0, and then



- enabling a conputer that processes a first format to read a data unit in a
second format from a storage capable of storing data in either or said
second. format, said nethod eps of: (a) dispatching, fromsaid conputer to

sai d storage subsystem a comrmand for said storage S Nareport a
data length of said data unit; (b) sending, fromsais:gq {gggﬂgﬂggbsystenrto

said conputer, a value of said data |l epgth that enables said conputer to
determ ne whether said data unit is in said first format or in said second
format and prepare for receipt of said data unit having said data | ength;

(c) dispatc re.ilé &rf@@%)ﬁ‘oérﬁﬁlar%roasczféddoégt&{ea%gi‘é%iy%tegﬁ‘cea conmand

for said st e su sys em ta unit ' to saird conputer; and
(d) sending sald data unit from said storage subsystemto said conputer. 2.

The nmethod of cl é‘l%a@é‘%@é? ﬁ@&dlﬁéiéée faorr[H%ﬁe a%cfze%%“'}’le ey jand data

(CKD) format and Said Sécond Tor mat er stan ard “interface
(SCSI) formatcoBd Theiedkd homhadfa c¢<aurm 1f1elc81150 r@qﬁll@@SbthWaeﬁIEDn said

storage sub i g| [ 0 ;th eseryed for
admnrstrat?%%[%%g]taq%fg?Le lﬁﬁi éﬁgsaf%hggﬁpu éﬁ %&l whe?gré sai d nmet hod
further conprasesw1tbimr¢aeaemt%zégetguhﬁyatmgl§aidtbylnwdetlmymhén writing

data in saidgecond. Lormt . Lg, sal d st arage. sbsusten, 4 The, et hod of

claim 3, mhereln sal nlstr ive unme | abel a vol une
tabl e of cowbhephscim laecertaher widdr athmulGKpl aridatrdgal §h@¢age,(NVS)

storage pro{r‘?go'saéle Jg %‘?&r?f | Al by T e, 1%%”%& ggtabef ore step

(d), the step of appendi ng, by’ sai storage subsysten1 a er to said
data unit tDSe@ameesat}damotﬂwtle?ablﬁ praoce slerediid O(iattaleumrlaCWherﬁ sai d data
unit is in §@'Qo§€ ondy f . The nethod of claim5, wherein said
“header includes a one a ress a record 0, and a count field in accordance
with a multiple virtual storage (MWS) storage protocol

When MVS processor 15 wishes to read a data unit,
e.g., a track of data, from a logical device within data
storage subsystem 30, MVS processor 15 first determines
whether the logical device is a normal MVS logical
device or whether it is assigned as part of a SCSI LUN.
MVS processor 15 distinguishes between an MVS logical
device and a SCSI LUN based on the usable data length of
the track of data.

MVS processor 15 dispatches a Read Device
Characteristic Command, which is a command for data
storage subsystem 30 to report an identifier of a family
of storage subsystems of which data storage subsystem 30
is a member, and the usable data length of the track.

In response, data storage subsystem 30 sends to MVS
processor 15 the family identifier and a value of the
usable data length. This information enables MVS
processor 15 to determine whether the track contains
CKD data or SCSI data. MVS processor 15 expects a
particular maximum usable data length for a particular
family of storage subsystem. If the usable data length

is less than or equal to the maximum expected value,



- 7. The nmethod of claim1l1l, wherein said conputer backs up said data unit in
accordance with a nultiple virtual storage (MS) backup procedure. 8. A
systemin which a conputer that processes data formatted in a first format
is enabled to read data formatted in a second format from a storage

subsystemthat is capable of storing data in either s@i‘bl UF"FQDUSV mat or
said second format, conprising: 13 81 0 C T 2003 a conputer 1 ncl uding:
means for dispatching a command for said storage subsystemto report a data
| ength of said data unit; neans for determ ning whether said data unit is

in said fikglen gRERLQYcSAG JeCRAJIUIER hageden taick damadiengt h; means
for receiving said data unit, in said first format or said second format,

havi ng sai §k8atatieengtlif, theansadre dadFatl@Riatd a S Ghf@TES 52hi d st or age
subsyst em 9 ef QlaWakhrS dixbedatcd Wiltue,0 t3Rirf MBMPHRIEs s1d 18 St or age
subsystem i ncl udi ng: neans for sending a value of said data length to said
conput er; SRACANGES, Het d&ditigLai PR UmMTht §8d&i-d conputer. 9. The

systemof claim@8, wherein said first format is a count, key and data (CKD)

format and said second format is a small conputer_standard.i nterface (SCSI)
format. 10. ThePSySréingrYol 3RS AthdMs Ve &t d:ﬁ"fgél i ncl udes

a logical j1ength, MVS processor 15 determines whether the data
unit is in CKD format or SCSI format, and prepares to
receive the track, in CKD format or SCSI format, having
the indicated usable data length. For example, MVS
processor 15 may allocate a buffer to accommodate the
track based on the usable data length.

Subsequently, MVS processor 15 dispatches a
command for data storage subsystem 30 to forward the
track of data to MVS processor 15. Data storage
subsystem 30 responds by sending the track to MVS
processor 15. EHD 25 distinguishes a track of SCSI
data from a track of CKD data based on the usable data
length of the track, as described above. If the track
contains SCSI data, then EHD 25 appends a header to the
track to enable MVS processor 15 to process the track.
The header includes a home address, a record 0, and a
count field in accordance with MVS protocol. MVS
processor 15 receives the track, in either the first
format or the second format, having the usable data

length reported by storage subsystem 30.

Fig. 2 is a flowchart of a method for enabling a
computer that processes data formatted in a first
format to read a data unit that is formatted in a
second format from a storage subsystem that is capable
of storing data in either the first format or the

second format in accordance with the present invention.
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- 1s used by said conputer, and wherein said storage subsystem bypasses said
cylinder O when witing data in said second format to said storage
subsystem 11. The system of claim 10, wherein saigigdxuggséaﬁéive data is
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format and prepang ﬂntorébesptccmenﬂmtﬁaia unit, in said first format or
said second format, having said data length; (c) nmeans for controlling said
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controlling $ajd.storags, sYLSYSHEML Gy s8N SAd AR UYly:HQ $akgd computer.

step 110.

In step 110, MVS processor 15 dispatches a Read
Device Characteristic Command to data storage subsystem
30. Data storage subsystem 30 responds by sending a
report that includes a usable data length of the track.
The method then advances to step 115.

In step 115, based on the usable data length, both
MVS processor 15 and data storage subsystem 30 determine
whether the track contains SCSI data or CKD data. If
the track contains CKD data, then the method branches to
step 125. If the track contains SCSI data then the
method advances to step 120.

In step 120, MVS processor 15 prepares to receive
the track, in either CKD format or SCSI format, having
the usable data length reported by storage subsystem 30
in step 110. Also, storage subsystem 30, via EHD 25,
appends a header to the track. The header includes a
home address, a record 0, and a count field in

accordance with MVS protocol. The method then advances
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accordance with a nultiple virtual 31 OCT 2003 16 storage (MS) storage
protocol. 18. The storage nmedia of claim19, further conprising nmeans for
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In step 130, the method ends.

It should be understood that the foregoing
description is only illustrative of the invention.
Various alternatives and modifications can be devised by
those skilled in the art without departing from the
invention. For example, the present invention is not
limited to an open system and an MVS system, or to SCSI
and CKD data formats, but can be applied in any case
where the data formats can be distinguished on a basis
of usable data length. Accordingly, the present
invention is intended to embrace all such alternatives,
modifications and variances that fall within the scope

of the appended claims.
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109910%9& (fhat is formatted in a second format from a storage
subsystem that is capable of storing data in either
sald first format or said second format, said method

comprising the steps of:

(a) dispatching, from said computer to said storage
subsystem, a command for said storage subsystem to

report a data length of said data unit;

(b) sending, from said storage subsystem to said
computer, a value of said data length that enables said
computer to determine whether said data unit is in said
first format or in said second format and prepare for

receipt of said data unit having said data length;

(c) dispatching, from said computer to said storage
subsystem, a command for said stbrage subsystem to

forward said data unit to said computer; and

(d) sending said data unit from said storage subsystem

to said computer.

2. The method of claim 1, wherein said first format
is a count, key and data (CKD) format and said second
format is a small computer standard interface (SCSI)

format.

3. The method of claim 1,



- @ 10%g& ()-S5F 10%g& ()-!f,10%gg& ()-S ( * b @B4= 10bb! $10%b& ()-L
109%& () -s109%& ()-109%& ()-Ls10%& () -1 109%& () - nfa?=
10bb!  10967T& ()--!s109AT& ()- 1094& ()-!m 10967T& ()-F 1094& ()-M 10bb
10bb( *WIJKLM'PB4 10TT 10TT 10TT!S, 210%T& () -, f &10%F& () -!
1099 T& () - Fz1099& () - 1097& () - MO _aBPB4 10TT310%;%'1( (K@;‘e,-
,Y109%g& ()-!9310%g& ()-9 10%& ()- 1098 () - : 10%g% (%D- <ZQ93SH: 10T

wherein said storage subsystem includes a logical
cylinder O that is reserved for administrative data

that is used by said computer, and

wherein said method further comprises, before step (a),
bypassing said cylinder 0 when writing data in said

second format to said storage subsystem.

4. The method of claim 3, wherein said administrative
data is a volume label and a volume table of contents
in accordance with a multiple virtual storage (MVS)

storage protocol.

5. The method of claim 1, further comprising, before
step (d), the step of appending, by said storage
subsystem, a header to said data unit to enable said
computer to process said data unit when said data unit

is in said second format.

6. The method of claim 5, wherein said header
includes a home address, a record 0, and a count field
in accordance with a multiple virtual storage (MVS)

storage protocol.

7. The method of claim 1, wherein said computer backs
up said data unit in accordance with a multiple virtual

storage (MVS) backup procedure.

8. A system in which a computer that processes data
formatted in a first format is enabled to read data
formatted in a second format from a storage subsystem
that i1s capable of storing data in either said first

format or said second format, comprising:
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a computer including:

means for dispatching a command for said storage
subsystem to report a data length of said data

unit;

means for determining whether said data unit is in
salid first format or said second format based on

said data length;

means for receiving said data unit, in said first
format or said second format, having said data
length,

means for dispatching a command for said storage
subsystem to forward said data unit to said
computer; and

a storage subsystem including:

means for sending a value of said data length to

said computer; and

means for sending saild data unit to said computer.
9. The system of claim 8, wherein said first format
is a count, key and data (CKD) format and said second

format is a small computer standard interface (SCSI)

format.
10. The system of claim 8,

wherein said storage subsystem includes a logical
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that is used by said computer, and

wherein said storage subsystem bypasses said cylinder O
when writing data in said second format to said storage

subsystem.

11. The system of claim 10, wherein said
administrative data is a volume label and a volune
table of contents in accordance with a multiple virtual

storage (MVS) storage protocol.

12. The system of claim 8, wherein said storage
subsystem appends a header to said data unit to enable
said computer to process said data unit when said data

unit is in said second format.

13. The system of claim 8, wherein said computer backs
up said data unit in accordance with a multiple virtual

storage (MVS) backup procedure.

14. A storage media that includes instructions for
controlling a system in which a computer that processes
de data formatted in a first format is enabled to read a
data unit that is formatted in a second format from a
storage subsystem that is capable of storing data in
either said first format or said second format, said

storage media comprising:
(a) means for controlling said computer to dispatch to
said storage subsystem a command for said storage

subsystem to report a data length of said data unit;

(b) means for controlling said storage subsystem to
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send to said computer a value of said data length that
enables said computer to determine whether said data
unit is in said first format or in said second format
and prepare for receipt of said data unit, in said
first format or said second format, having said data
length;

(¢} means for controlling said computer to dispatch to
sald storage subsystem a command for said storage
subsystem to forward said data unit to said computer;

and

(d) means for controlling said storage subsystem to

send said data unit to said computer.

15. The storage media of claim 14, wherein said first
format is a count, key and data (CKD) format and said
second format is a small computer standard interface
(SCSI) format.

l6. The storage media of claim 14,

wherein said storage subsystem includes a logical
cylinder 0 that is reserved for administrative data

that is used by said computer, and

wherein said storage media further comprises means for
controlling said storage subsystem to bypass said
cylinder 0 when writing data in said second format to

said storage subsystem.

17. The storage media of claim 16, wherein said
administrative data is a volume label and a volume

table of contents in accordance with a multiple virtual
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means for controlllng sald storage subsystem to append

a header to said data unit to enable said computer to
process said data unit when said data unit is in said

second format.

19. The storage media of claim 18, wherein said header
includes a home addréss, a record 0, and a count field
in accordance with a multiple virtual storage (MVS)

storage protocol.

20. The storage media of claim 14, wherein said
computer backs up said data unit in accordance with a

multiple virtual storage (MV3) backup procedure.



